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Introduction
Epidemiological studies have shown that obesity verified by the waist circumference (WC) and body mass index (BMI) is a risk factor for the presence of urinary incontinence (UI) and other pelvic floor disorders.
1,2 A study 3 followed women for a period of eight years and found that obesity is also associated with persistent UI, in which BMI ! 30 kg/m 2 increases by 4.12 times the risk of persistence of symptoms (odds ratio It is believed that this occurs due to high body fat accumulation, especially in the abdominal area, which overloads the pelvic floor structures through increased intra-abdominal pressure 4 and lower activation of the pelvic muscles. 5 However, although it is a risk factor well established in the literature, 6,7 most studies evaluate overweight by BMI and WC. Other anthropometric measurements are still little explored, and also reflect the occurrence of overweight, such as conicity index (CI), waist to height ratio (WHtR) and fat percentage (FP). The use of the CI becomes relevant: since it is based on a probability model aimed to evaluate abdominal adiposity, the index takes into account the individual's weight and height. 8 Specifically in the elderly, the WHtR has better predictive ability than BMI and WC; 9 in addition, FP is an anthropometric indicator widely used in the literature.
10,11
In addition to the need of understanding the predictive ability of other measures to UI in older women, it is emphasized that regular physical activity has been reported as a protective factor for UI in this population, 12,13 which may favor another behavior pattern in the use of anthropometric measurements for UI. Thus, it becomes important to understand the association between these measures and the presence of UI to determine the cutoffs that predict these symptoms in physically active older women. The aim of this study was to assess the diagnostic accuracy of the variables CI, WHtR and FP to detect UI and to determine the cutoff points for the anthropometric indicators that best predict this disease in physically active older women.
Method Study Type and Sample
This is an analytical cross-sectional study, whose population consisted of 300 older women living in the city of Florianóp-olis, SC, Brazil, who participate in a physical activity program at a university. Data collection was performed from October to December 2010.
The sample was intentionally selected using the following inclusion criteria: woman aged 60 years or older, physically active, and with the absence of symptoms of urinary tract infection. To set the level of physical activity of the participants, the questions of the Area 4 of the International Physical Activity Questionnaire (IPAQ) were applied. They were related to physical activities of recreation, sports, exercise and leisure held in a normal week, with vigorous and/or moderate intensity for at least 10 minutes continuously. Those who reached 150 minutes per week or more were considered physically active.
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Resumo
Objetivo Verificar a acurácia diagnóstica e o ponto de corte das variáveis índice de conicidade, razão cintura/estatura e percentual de gordura para detectar a incontinência urinária em idosas fisicamente ativas. . A área sob a curva ROC foi de 0,666 para o índice de conicidade, 0,653 para a razão cintura/estatura, e 0,660 para o percentual de gordura. Conclusões Os pontos de corte das medidas antropométricas índice de conicidade, razão cintura/estatura e percentual de gordura indicam que essas medidas podem ser utilizadas para predizer incontinência urinária em mulheres idosas fisicamente ativas. Além disso, o percentual de gordura demonstrou ser a melhor medida para esta população.
Palavras-chave
Based on these criteria, the sample consisted of 152 physically active older women.
Instruments and Data Collection
For this survey, the ethical principles in accordance with item IV of Resolution 466/2012 of the Brazilian National Health Council were met. The study was submitted to the Ethics Committee of Universidade do Estado de Santa Catarina (UDESC) and approved under protocol number 03/2010. The research was conducted in accordance with the Declaration of Helsinki (2008), and all participants signed the Informed Consent Form (ICF).
Data collection was performed by two trained researchers at a previously scheduled date, time and place. First, a diagnostic record containing information about the age, education, marital status and current occupation of the participants was collected through interviews.
The presence of UI was evaluated according to reports of symptoms of UI, defined by Haylen et al 16 as "complaint of involuntary urine loss", through the following question: "During the last year, have you lost urine (unintentionally in panties) at least once a month?" When the answer was positive, it was characterized as presence of symptoms of UI. If negative, it was characterized as the absence of symptoms.
To check the type of UI, the following questions were asked: "Do you lose urine when you cough, sneeze or carry weight?" If the answer was positive, it was considered effort urinary incontinence (EUI). "Do you lose urine before reaching the toilet after feeling a strong urge to urinate or without perceiving it?" If the answer was positive, it was considered urge urinary incontinence (UUI). When both symptoms were present, it was considered mixed urinary incontinence (MUI). The anthropometric measurements collected were body weight, height and WC. Body mass was determined by means of a Plenna Wind MEA 07710 digital scale (São Paulo, Brazil), and height by a WCS 217cm stadiometer with a CARDIOMED platform (Curitiba, Brazil). Body mass index was classified using the cutoff point proposed by the World Health Organization (WHO). 17 The conicity index was calculated using weight, height, WC and the mathematical formula proposed by Valdez et al. 8 For WC (cm), the circumference relating to the midpoint between the last rib and the iliac crest was measured by means of a measure round tape with 1. 
Cutoff points for anthropometric measurements were determined by the Receiver Operating Characteristic (ROC) curves. They identified the total area under the ROC curve and the cutoff points with better sensitivity and specificity for each measure. Values associated with the presence of UI and its subtypes were presented. The comparison between curves was performed in the MedCalc software demo version 3.1.1.1 (Ostend, Belgium). A 5% significance level was adopted.
Results
Overall, 152 physically active older women with a mean age of 68.64 years (SD ¼ 5.79; minimum ¼ 60, maximum ¼ 85) were interviewed. As for sociodemographic characteristics, most of the sample had incomplete primary education (31.1%), were married (52.6%) and retired (55.0%). Regarding BMI, 20.5% had normal weight, 36.4% were overweight, and 43.0% were obese. Among women with UI, 12.2% were classified as having a normal BMI, 30.6% as overweight, and 57.1% as obese.
The prevalence of UI was of 32.2%. Symptoms of urinary loss during efforts was reported by 28.3%, while urinary loss associated with the urge to urinate was 11.2%. For 7.2% of the sample, both symptoms were present. As for anthropometric measurements, the average CI was 1.26 (SD ¼ 0.09), WHtR was 0.59 (SD ¼ 0.07), and FP was 41.72 (SD ¼ 5.61).
Regarding the comparisons of these anthropometric measurements, a significant difference between women with and without UI was observed, as well as between subtypes EUI and UUI. ►Table 1 shows that the average values were higher among women with presence of these symptoms. The effect measure (d Cohen) pointed WHtR with a higher difference between continent and incontinent individuals.
Regarding the cutoff points of the CI (►Table 2), the area under the ROC curve was 0.666. The cutoff point of 1.23 or more is the most suitable balance between sensitivity and specificity. In this cutoff point, the power of the CI to properly classify physically active older women with UI was high (87.8% -sensitivity), while the power to correctly classify women without urinary incontinence was considered low (35.9% -specificity).
With respect to WHtR and the presence of UI (►Table 2), we observed that the area under the ROC curve was 0.653. The cutoff point of 0.57 or more is the most suitable balance between sensitivity and specificity. In this cutoff point, the power of WHtR to properly classify physically active older women with UI was 79.6% (sensitivity), while the power of WHtR to correctly classify women without UI was 45.6% (specificity).
Regarding the cutoff points for FP, the area under the ROC curve was 0.660. The cutoff point of 39.71 or more is the most suitable balance between sensitivity and specificity. In this cutoff point, the power of FP to correctly classify physically active older women with UI was high (89.8% -sensitivity), while its power to correctly classify women without UI was considered low (42.7% -specificity). It is noteworthy that this measure had the best balance between specificity and sensitivity values for the study population.
The cutoff points and sensitivity and specificity values were similar when the presence of EUI and anthropometric measurements (►Table 2) was identified. The high prevalence of effort symptoms can explain this similarity. As for UUI, lower sensitivity values and higher specificity values were observed. It was not possible to identify a cutoff point for the presence of MUI.
►Fig. 1 shows a comparison between the areas of the ROC curves for CI, WHtR and FP associated with the occurrence of UI. This difference between areas was 0.013 (p ¼ 0.745) for CI and WHtR, 0.006 (p ¼ 0.902) for CI and FP, and 0.007 (p ¼ 0.750) for WHtR and FP.
Discussion
We observed that physically active older women with UI had higher mean values for anthropometric measurements when compared with those without it. In addition, the cutoff points with the best balance between sensitivity and specificity for the CI, WHtR and FP showed high sensitivity and low specificity values.
The low specificity value, which is the ability of the cutoff point to detect healthy individuals, can be explained by several factors. There is the possibility of not observing an optimal cutoff point in studies with a small sample size, which is an obstacle to estimate those values. 21 Another factor that may explain the low specificity of cutoff points for anthropometric measurements is the regular practice of physical activity 22 and increased abdominal fat during the aging process.
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When specifying cutoffs for anthropometric measurements to predict UI in older women, it should be taken into account that there is an increase in body fat, especially after menopause. This increase in body fat is well reported in the literature as a risk factor for UI in adults and older adults, 3,7 which leads to a chronic increase in intra-abdominal pressure and symptoms of urinary loss. 4 In addition, this increase in abdominal fat occurs during the aging process, which can be one of the factors that explain the low specificity values of the cutoff points established in this study. Studies aimed at establishing cutoff points for anthropometric measurements to predict UI are scarce in the literature, especially in relation to older adults. However, a study by Sacomori et al 24 proposed cutoff points for the adult population that were followed in the female cancer combat network of Florianópolis, SC, Brazil. We observed that, despite the fact that the characteristics of that sample are different from sample of the present study, the CI showed the same cutoff point (1.23; sensitivity 35.9; specificity 84.3), but with greater predictive ability to detect healthy subjects. The cutoff point established in the above-mentioned study for WHtR was 0.51 (sensitivity 59.0; specificity 63.7). This 6 cm difference when compared with the cutoff point given in this study may be explained by the physical changes during the aging process, 23 in which there is loss of height 25 and higher fat accumulation in the abdominal region.
Furthermore, as mentioned above, changes in physical dimensions often verified by BMI and waist circumference (WC) are well reported in the literature as a risk factor for UI in older women. 7, 26 However, the difference in cutoff points used for the classification of individuals for use in analysis techniques hinders the comparison of results. Furthermore, the study found that in long-lived older women the WHtR showed better predictive ability of abdominal fat (sensitivity 97.5) compared with BMI and WC. Furthermore, in relation to the BMI and WC of physically active older women, the study found that these anthropometric measurements are not a risk factor associated with UI in this population. 27 Another important factor is that the perceived aerobic capacity (able to run for 30 minutes) is associated with better muscle function of the pelvic floor (OR ¼ 1.63; 95%CI Diagnostic Accuracy of Anthropometric Indicators in Urinary Incontinence Menezes et al. 403
1.27-2.09), 28 which can reduce the association between these anthropometric variables and the presence of UI.
Conclusion
We observed that the anthropometric measurements WHtR, FP and CI are associated with the presence of UI. Cutoffs assigned to these measures to predict UI showed high sensitivity and low specificity for physically active older women. Further studies should be conducted using more reliable measures to assess the body composition of the participants, as well as an urodynamic evaluation of UI. Nevertheless, the easy measurement of these measures and the high sensitivity of cutoff values to predict UI in physically active older women are emphasized. Due to their easy measurement, these measures can be included in the routine assessment of physically active older women by health professionals, thus contributing to preventive actions and UI diagnosis.
